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® Control system. 

® An electronic processing circuit 17 cpmpare$ 
digital signals representing the position of a number 
of mutually connected operatirig members to. the 
contents of an electronic memory 18. On detecting a 
difference indicating the adjustrnent of the position of 
one of the operating members, the circuit 17 ac- 
tuates those motors of motors 4, 5, 6 which are 
associtaed with the non-adjusted operating niehfiberS 
in onler to make them follow the adjustment Exces- 
sive adjustments indit^ting a disturbance are shown 
on an indicator 19. 



to 

00 

o 

CO 



0. 



LTl 










0 




' T 



1^ l— ^ 



1 — lift 8-1 









12 



Xerox Copy Contra 



1 



EP 0 349 086 A1 



2 



CONTROL.SYSTEM . 



The invention relates lo a control system con- 
sisting of a number of operating members that are 
connected mutually and to a .device for operation, 
whereby each operating member is coupled to an 
assodated feeding element In the fonn of a poten- 
tiometer, a follower member with an adjustable 
motor is added to each operating member to cause 
the other operating members to follow when an 
operating member is adjusted, and a memory for 
storing the position of the last adjusted operating 
member. 

Such^a control system is known from the Neth- 
erlands patent specification 179.421. In the known 
control system the memory is formed by a poten- 
tiometer added to each feeding element The posi- 
tion of the potentiometer shows the position of tiie 
last adjusted operating member. Should an operat- 
ing menriber be actu^ed the added potentiometers 
then follow the adjustment which new position tiien 
serves as reference during a subsequent adjust- 
ment of one of the operating memb<ers. On ttie 
basts of the difference between tiie refereince value 
and the momentary adjusted position of tfie operat- 
ing membef an en-or signal is formed which serves 
as control signal to jbring about following of ttie 
remaining operating members and the associated, 
potentiometers serving as memory. 

Potentiometers are comparatively bulky jand 
expensivie, while ttie accuracy of the adjustment is 
also limited. 

The invention has for its object to obviate tiiese 
drawbacks. This is achieved according to ttie in- 
vention in that the memory is formed by an elec- 
tronic memory recording a digital value and in .tiiat 
means are arranged for adapting tiie content of tfie 
memory to the position of an operating member. 

As a result of the invention tiie stated 
drawbacks are 6vercome since the adapting of the 
reference value stored in the electroruc memory 
can be performed rapkjly while its size is. moreover 
limited. Such a memory and the associated control 
circuits can furttiermore be integrated Into me cir- 
cuit means, amplifiers and ttie like already avail- 
able. 

In order to obtain tiie digital signals each feed- 
ing element is connected to the rnemory viia an 
anatogrdigitai converter. 

In the case of a control system whereby con- 
trot signals for causing operating members to fol- 
low are first formed when a predetermined dif- 
ference is exceeded between the value stored in 
the memory and the value representing the posi- 
tion of an adjusted operating member, in accor- 
dance with ttie invention tiie predetennined dif- 
ference for the last adjusted operating member is 



chosen smaltor than that for the otiier operating 
members. A certain priority results which enables 
ttie ppssibility ttiat ttie last adjusted operating 
member can still be adjusted for small differences 

5 by a fine-ac^ustmeni 

The electronic embodiment of the memory ac- 
cording to ttie invention also makes it possible to 
form control signals for a disturbance indicator 
when predetermined valueis are exceeded. When 

10 tfie formed signals display atsnormal behaviour ttiis 
indicates a disturt>iance and this can be Indicated in 
a simple manner. 

The invention will be eluddated witii reference 
to a diagram of an embodiment as according to ttue 

}5 annexed drawings. 

Connected to each operating member is a 
feeding element in tiie form of #ie respective po- 
tentiorneters 1, 2 and 3. Added to each operating 
member is a folk}wer member in tiie form of the 

20 respective adjustable motors 4. 5 and 6. By means 
of ttie analog-digital converter 1j6 the position of ttie 
potentiometers 1, 2 and a is continually sampled 
and passed via the electronic processing circuit 17 
to a suitable place in the memory 18. When one of 

25 ttie operating merribers is adjusted a differerice will 
be detected by the electronk: processing unit 17 
between the momentary :sampled value of ttie po^ 
tentiometer added to tiie relevant operating mem- 
ber and tiie values stored in the memory 18. On 

30 the basis of this difference a control signal Is 
fonned which brings about rotation of ttie adjust* 
able motors 4, 5 and 6 which are as^dated witti 
the ottier operating meml)ers In the correct direc- 
tion and over ttie cpn^ distance. Because .ttie 

35 couplings assodated witti tiie motors are ener- 
gized, ttiat is, those couplings of ttie couplings 7. 8 
and 9 which are associated with ttie noh-actuated 
operating members, ttie otiier operating members 
are adjusted tttrough ttie relevant amplifiers. Assb^ 

40 dated witti each operatirig member are the respec^ 
tive amplifiers 13. 14 and 15. the motoi^ 4. 5 and 
.6 are coupled ttirough tiie respective drpuits 10, 11 
and 12 to .ttie electronic processing unit 17 iii order 
to be able to feed ttie correct control signals to ttie 

45 relevant motors. During ttie control process ttie 
referen<^ value In ttie .memory 18 is also adapted 
to the adjustment of the operating members so 
tiiat as is usual in a control process, ttie error or 
conud signal takes a continually smaller valu0 until 

so ttie differential value between feed potentiometer 
and feed back potentiometer lies bekiw a set value 
("dead* band). 

When abnormal' values are detected in tiie 
electronic processing unit 17, which Indicates a 
disturbance, this is shown on ttie indicator 19 which 
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generates an audio or visual signal to the user. 



Claims 

s 

1. Control system consisting of a number of 
operating members that are connected mutually 
and to a device for operatiori, whereby each op- 
erating member is coupled to an associated feed- 
ing element (1, 2. 3) in the form of a potentiometer, io 
a. follower member with an adjustable motor (4, 5. 



Q- 

o 

o 

6) is added to each operating member to cause the | \ | 

other' operating members to follow when an operat- 



ir^g member is adjusted, and a memory (18) for 
storing the position of the last adjusted operating is 
member, characterized In that said memory (18) 
is formed by an electronic memory recording a 
digital value and in that means (17) are arranged 
for adapting the content of said memory to the 
position of an operating member, 20 

2. Control system as claimed In claim 1 , char- 
acterized In that each feeding element is con- C/5 
nected to the memory through an analog-digital , QJ 
converter (16), £Q 

3. Control system as claimed in claim 1* 25 
whereby control signals for causing operating 
members to follow are first formed when a pre- 
determined difference is exceeded between the 
value stored in the memory (18) arvj the value 
representing the position of an adjusted operating 30 
member, characterized In that the predetermined 
difference for the last adjusted operating member 

is smaller than that of the other operating mem- 
bers. 
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